Does cortisol inhibit pulsatile luteinizing hormone secretion at the hypothalamic or pituitary level?
Elevations in glucocorticoids suppress pulsatile LH secretion in sheep, but the neuroendocrine sites and mechanisms of this disruption remain unclear. Here, we conducted two experiments in ovariectomized ewes to determine whether an acute increase in plasma cortisol inhibits pulsatile LH secretion by suppressing GnRH release into pituitary portal blood or by inhibiting pituitary responsiveness to GnRH. First, we sampled pituitary portal and peripheral blood after administration of cortisol to mimic the elevation stimulated by an immune/inflammatory stress. Within 1 h, cortisol inhibited LH pulse amplitude. LH pulse frequency, however, was unaffected. In contrast, cortisol did not suppress either parameter of GnRH secretion. Next, we assessed the effect of cortisol on pituitary responsiveness to exogenous GnRH pulses of fixed amplitude, duration, and frequency. Hourly pulses of GnRH were delivered to ewes in which endogenous GnRH secretion was blocked by estradiol. Cortisol, again, rapidly and robustly suppressed the amplitude of GnRH-induced LH pulses. We conclude that, in the ovariectomized ewe, cortisol suppresses pulsatile LH secretion by inhibiting pituitary responsiveness to GnRH rather than by suppressing hypothalamic GnRH release.